We acquired high precision measurements of Ti in zircon, Sr in plagioclase, and Y, REEs (rare earth elements), and Th in phosphates in Sayh al Uhaymir (SaU) 169, a lunar meteorite collected in Oman that is exceptionally rich in incompatible elements. SaU 169 is dilithologic, consisting of an impact-melt breccia (IMB) lithology and a regolith-breccia lithology [1]; all analyses were done on the former. Measurements were done at Washington University on a five-spectrometer JEOL 8200 Superprobe using Probe for Windows software.
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Nominal conditions for all measurements were 15 keV accelerating voltage, 200 nA beam current, and a 20-50 μm beam diameter. When a smaller beam was required (8-15 μm), the beam current was reduced (100-150 nA), but the count times increased. Ti and Sr measurements were made on multiple spectrometers simultaneously (Ti: 2 LIF, 1 LIF-H crystals; Sr: 3 PET-J, 1 PET-H crystals) with on-peak count times of 150-300 seconds per spectrometer. Y, La, Ce, Nd, Sm, Yb, and Th were simultaneously determined and count times varied: Y (PET-J, 500 s), Th (PET-J, 800 s), La, Ce, Nd (2 LIF-J, 450 s each), Sm (LIF-H, 600 s), Yb (LIF-H, 800 s). The calculated uncertainties (99% CI) varied: ± 9 ppm Ti, 11-18 ppm Sr, 40-60 ppm for Y and the REEs and 80 ppm for Th.
There is a potential interference on the Ti K α peak from the 2 nd order Hf L β peak, however at Hf concentrations <1 wt% the inference is negligible (Fig. 1) . The region on the PET crystal around the Sr-peak contains several major-element peaks (e.g., Si, Ca), so off-peak positions (especially the low position) must be chosen with care. Numerous interferences occur among the L-lines of the REEs; in particular there is a significant Ce L β2 interference with the Sm L α peak and a Ce L γ3 interference with the Yb L α peak (Fig. 1) . Sr measurements using a TAP-J crystal (as part of the REE, Th routine) were not performed due to serious interferences with Si and Ca peaks which precluded high-precision measurements.
Lunar apatite and RE-merrillite have measureable concentrations of La (0.035 and 0.709 wt% respectively), Ce (0.123, 1.882 wt%), Nd (0.066, 1.132 wt%), Sm (0.013, 0.322 wt%), Y (0.109, 1.797 wt%), and Th (0.021, 0.115 wt%). The chondrite normalized REE patterns (Fig. 2) indicate both phosphates are rich in light-REE, as is expected [2] . Measured concentrations of Sm and Yb are not what would be expected based on the REE pattern, due to peak interferences. Concentrations of Ti in eight zircons range from 307 to 441 ppm, with an average of 377 ppm (Fig. 3) . (A zircon in contact with an ilmenite grain yielded an apparent concentration of Ti that was considerably higher, 745 ppm, indicating that secondary fluorescence is a concern.) Using the geothermometer developed by [3] , these Ti concentrations correspond to a melt temperature of 1207 o C ± 50 o C (Fig. 3) . This agrees reasonably well with the initial liquidus temperature indicated by the bulk composition of SaU 169 (~1200 o C), but is higher than we would expect for a melt that is crystallizing zircon. Sr concentrations in SaU 169 plagioclase vary considerably (470-700 ppm) and correlate positively with Na 2 O (Fig. 3) . Plagioclase grains in SaU 169 have elevated Sr concentrations relative to those of IMBs from Apollo 12 that are otherwise identical [1] . This difference is likely due to terrestrial alteration (two analyses in particular); all lunar meteorites from Oman are richer in Sr than their Apollo counterparts and many contain terrestrial celestite (SrSO 4 ). Previous investigators have shown systematic differences in the Sr concentrations of plagioclase from different parent bodies [4] . Plagioclase is the most abundant mineral in the lunar crust and occurs in all rock types. Plagioclase grains are a common clastic component of lunar breccias and soils. Data from this study suggest that Sr concentrations can be used to identify the parent rock type (e.g., basalt, anorthosite, REE-rich IMB) of plagioclase mineral grains in polymict samples. 
